Deregulation of intracellular calcium homeostasis is widely considered as one of the underlying pathophysiological mechanisms of hypoxic-ischemic brain injury. Whether this alteration can result in cerebral calcification was investigated in basal ganglia, cerebral cortex, and hippocampus of human premature and term neonates together with glial reaction. In all samples nonarteriosclerotic calcifications were observed, their number and size were area-specific and increased in term neonates. Basal ganglia always presented the highest degree of calcification and hippocampus the lowest, located mainly in the CA1 subfield. In all cases, neuronal damage was associated with astroglial reaction and calcium precipitates, with microglial reaction only in basal ganglia and cerebral cortex, and argues for the participation of excitatory amino acid receptors in hypoxia-ischemia damage. These data correlate with hypoxia-ischemia vulnerability in the perinatal period. The clinical relevance of these precipitates and the neuroprotective interest of non-NMDA receptor manipulation are discussed in the light of our results.
INTRODUCTION
The brain of mammalian neonate has been considered to be more resistant to hypoxia-ischemia than the adult central nervous system (CNS) (Cherubini et al., 1989; Haddad & Donelly, 1990) . During the perinatal period, the stage of regional structural and biochemical development of the CNS appears to be a critical factor in determining the distribution of hypoxic-ischemic injury (Azzarelli et al., 1996; Hee Han et al., 2000) . Thus, lesions in the human CNS following hypoxiaischemia differ between premature and term neonates: in the former group, injury includes mainly subependimal germinal matrix hemorrhage, periventricular leukomalacia, and pontosubicular necrosis (Rorke, 1982) , and in the latter necrosis of the cerebral cortex appears to be the most frequent lesion (Volpe, 1995) .
Although the mechanisms causing cell death following hypoxic-ischemic insults are complex, deregulation of intracellular calcium ion homeostasis is believed to be one of the underlying pathophysiological factors together with lactate acidosis (Longo, 1997). Ischemic neurons accumulate abnormally high levels of calcium prior to degeneration, and extracellular calcium levels decrease during ischemia, presumably because of calcium influx into injured cells (Nicholson et al., 1977; Uematsu et al., 1988 Uematsu et al., , 1989 . In several rat CNS areas, the degeneration induced by an acute activation of excitatory amino acid (EAA) receptor leads to the formation of calcium precipitates (Mahy et al., 1995; Nitsch & Scotti, 1992; Robledo et al., 1999; Rodrí-guez et al., 2000) , which is associated with neuronal death, and astro-and microgliosis (Bernal et al., 2000; Mahy et al., 1999; Petegnief et al., 1999; Saura et al., 1995) . Similar results have been obtained after continuous intrastriatal administration of l-trans-pyrrolidine-2,4-dicarboxylate, a selective competitive glutamate uptake inhibitor (Liévens et al., 2000) . Furthermore, human cerebral calcification, especially in basal ganglia, cerebral cortex, and hippocampus, has been associated with several pathological situations
